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(57) Abstract: A process for efficiently, easily and stably producing tripeptides Val Pro Pro and lie Pro Pro, which are useful as hy- 
potensive drugs, anti-stress drugs, etc., by an enzymatic method. This process involves the stq> of cleaving a milk casein-containing 
material with a proteinase to form an intermediate peptide selected from the group consisting of a peptide containing the sequence 
Val Pro Pro but having no Pro other dian this sequence, a peptide containing the sequence lie Pro Pro but having no Pro other than 
this sequence and a mixture of these peptides and then cleaving the intermediate peptide with a peptidase to thereby give at least one 
of the tripeptides Val Pro Pro and He Pro Pro. 



= (57) lift: 



= ikZ^TM. ifi^ h U:^m^t LX^m^J: h V -<zf^ K Val Pro Pro, He Pro 

Pro Sr. mmm^i.'o. ^^%<. ^ai-. ^^%%Mzm^'t^:^j^-Qh^x. 

^ :^-•^^::<t ^ IB^J Val Pro Pro ^^Jf^. OiB^Jfii^JJ: Pro $r^* 

00 

G t^i^i^^^'f^Y. la^ijlle Pro ?vo^t^^ J.or (DfB^Jiii^lw Pro S^-g•*^ij;V^^ 
00 

S ^'^^fgi^'<'^f' KSr^T'^^^-if J: D ^Wf ^f'f' K Val Pro Pro & 

9 t;«Ile Pro ?To<r>^pfii< t im^r^^-frSXSSr-^tf, 
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mm: 

h V ^Zf^ K Val Pro Pro Ik-O-ZyM. He Pro Pro *^^W{Ci!i5t 

^s^f>i^TV^5o -tO^: 5 'fc^T'^ KOMi: b"C. h y -5::^^^ K Val Pro Pro 
St/ He Pro Proz)5#lf e,n5o rtLP>0 h y ^T'^ m. iLS^Mis^atJimm 
■rrtjdS-Ct. 5^IV^Ti^i:;^;^■r>v'>'^^S^m(£iT. ACE 5)li.WS't4tr 

jfiLjaES#tc*J"rSi^jfiLJI«l^J^;^dSfc5;ii:AS^P>tt-CV^5a DairySci. 1995, 
78:777-783; J. Dairy Sci. 1995, 78: 1253-1257; Am. J. Clin. Nutr. 1996, 64: 767-771) „ 
HJw. h y ^'f'f' K Val Pro Pro JgcO- He Pro Pro h \^^i¥Bi:^ir^ 

:l t 'b^#$tl-CV^5 11-100328 

h y '<7'f^ K Val Pro Pro RXf/Xit He Pro Pro (03m:^W:\^m UTtt. fL 
ilSlgfi^ifet;: J:5igS&^^S«»l;i5^^$i^XV^S 11-98978 -g-^^). LA^ 

t;^^ca^^^^#^^^v^^<^)^ys/h^5^#$tL5o t^^L. hy-iT'f^KVai 
Pro Pro3tt;5/:j^ttiie Pro ?to t:±mir^izhit^ . mmmiz^^b^ <o 

«J»fl^:d3V^T«. Xaa Pro fe5V>« Pro Xaa(Xaa tt-feitOT 5 / mt:^ir) OX 5 
ic Pro ^^iJT 5 y ^(^BH^Ji^^tiT^s ^IC J: 5 ^)^SJ^?tt;65;gft -c 

< /iio T 5 , =e^o T. by ^yf^ K Val Pro Pro RX^Xxn He Pro Pro 
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i?) ^itX*^fS]±$-^5r t;65-etTV>?fel\ Mx.f^. 11-100328 -i-^^ 

^^:*5V^-C^ h y ^T'f- K Val Pro ?roRX^/X\t He Pro Pro iSr#^;^&^ LX. 

U h y ^7*5^ K Val Pro Pro RX^/Xit He Pro Pro U^O^m^Zf^ K^^iS 
tLX. yif^yi:^ ace Pfl^?&i4^#-r 5 h V -<Zf^ K Leu Pro Pro 
^# 5 (4#ff 2873327 ■§■) , ^ * if ^ J: ^7'5=- K Tyr Pro Phe Pro Gly Pro 
He Xaa Asn 6-128287 ^■{^n)mhmm^tlX\,^^o L^^L. 

^?&m<D a mn. iuEi^T^fy. tn.^ h i^:^m^t vx^m^j: h y -<zf'^ k vai 

Pro ProRXJ^/Xi-ille Pro Pro iiiI|X^T% ^>^6«3{Cj.o^^fC^|5 r i 

J; 0 LT h y K Val Pro Pro 5.11^ He Pro Pro <06>^j; < t> 1 Mt: 

#5 hy'<7'^KO$8at;^ife-efco-c. ?L;«;-^'t'^«r:/p-r>r:^— ^{cJ:«9§J8ff 
IB^iJVal Pro Pro ^-g-;^, J.or OiB^lJJJi^l- Pro tr"^^ 'tfV^^T'f- h% IB 
?iJHe Pro Pro^-g-;9^, J.or (^ifi^m^fc Pro Sr-g'^/iV^^T'f^ KSU5::tLP> 

"J- K^'^T'^^— If {-J; 9^»f h y K Val Pro Pro RV^ He Pro Pro 

^{::J:?)^»TLThy^7'f"KVal Pro ProS.Uf/3?: 

{ille Pro Pro ^#^0 
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fL;«7-^'l' 0 hT ^ /^iE?<J Val Pro Pro 'Bi.U He Pro Pro ^^t^<D\-t. ^ 

l&IB#;t<^=flH5{^-^^^Kt(ts IBJiJVal Pro Pro Sr-^;^^. J.or<^ffi^m^ 
{::Pro ^^^/j:v^^7°^ K. lE^'J He Pro Pro 5.or.OiB^Ji^^t- Pro 

5, BP*>, iB^iJVal Pro Pro Sr-^tfdS^etLgA^JC Pro ^'^^3i^:v^•-^rf" KSiU^/ 
Xitmn He Pro Pro Sr-^tf Pro Sr-^^JfeVN^^^ K-CfcSo 
fifjJCJj:, 3 l^omy^U^iiSt.il^^y'f' K Gin Asn lie Pro Pro Leu Thr Gin 

HS^Jo^V^fc He Pro Pro iziMS^-CcO^^^ KO p ^^^^^.f < ^ t> 1 o(TIEiE 
^J#-§- 1 - 1 5 ) . Xtt 0 :/(0E^J^-^*i^S'^7'f^ H Val Val Val Pro Pro 
Phe Leu Gln^L< «:r<D^y^ Kd^?>T ^ / 7l^&5V^}t^/^3i?^i/5^5^|g<C>r 
^y^^lffi'^o|^V^ybVal Pro ?TO\zm^^'C(D^:/'^VOoh{i^ti:< thl 
o(TIBiH?'J#-^l 6~2 7)^dS^lf ibttSo 
Gin Asn He Pro Pro Leu Thr Gin Thr (iH^U^-^ 1 ) 

Asn He Pro Pro Leu Thr Gin Thr(iH^J##2 ) 
He Pro Pro Leu Thr Gin Thr (iBa?iJ#-^ 3) 
Gin Asn lie Pro Pro Leu Thr Gln(iB?lJ#-i-4 ) 

Asn lie Pro Pro Leu Thr Gin (iB^!l#-^ 5 ) 
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He Pro Pro Leu Thr Gin (gB?iJ#-§- 6 ) 
Gin Asn He Pro Pro Leu Thr (iE?iJ#-^ 7 ) 
Asn He Pro Pro Leu Thr (iB?ij#-^ 8 ) 
He Pro Pro Leu Thr (iB^J#-^ 9 ) 
Gin Asn He Pro Pro Leu(iB?iJ#-i- 1 0) 
Asn He Pro Pro Leu(iB?y#^l l) 
He Pro Pro Leu(@a^iJ#-^l 2) 
Gin Asn He Pro Pro(ga^J#-^l 3) 
Asn He Pro Pro (iB^UH-i- 1 4) 
He Pro Pro(iB?iJ#^l 5) 
Val Val Val Pro Pro Phe Leu Gln(iH3?iJ#^ 1 6) 
Val Val Pro Pro Phe Leu Gln(Sa^J#-i-l 7) 
Val Pro Pro Phe Leu Gln(iB^iJ#-i-l 8) 
Val Val Val Pro Pro Phe Leu(iB^J##l 9) 
Val Val Pro Pro Phe Leu (iH?iJ#-^ 2 0) 
Val Pro Pro Phe Leu(i2^J#-^2 1) 
Val Val Val Pro Pro Phe (iB^^iJ*-^ 2 2) 
Val Val Pro Pro Phe (iB?iJ#-|^ 2 3) 
Val Pro Pro Phe (iB^J#-i- 2 4 ) 
Val Val Val Pro Pro (iH?iJ#-^ 2 5) 
Val Val Pro Prd(iB^ij##2 6) 
Val Pro Pro(iB?iJ#-i-2 7) 

yp^^-^-^lj:^t)^fi£t^Suiai'F^i*:^:^^KS:^»rU hy-^T-f^KVal 
Pro Pro RXf/X\t He Pro Pro ^rM^i" 5 ^ t dS-C# S^SO-^T'^^— fef ^ 
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^y—^-efeoT. IB^JVal Pro Pro Xaa^U^/X«Ile Pro Pro XaatdjottS 
Pro i: Xaa t(Dm(DU^^Wmir^i>(0^^tsZbi>-mmt.\.\^\ Xr)M:H^m 
iai. fL:*i2''< VlC-t^tL5iS?iJIle Pro Pro lenRXI/XitVal Pro Pro Phe 

(Streptomyces griseus) *5t5T 5 7 I ('>^-^tti^) ^ T:s^n^-:J- 
;^.ypx;*-yT-f;& (Aerononas proteolytica) * 5 / ^^"^^—^ (i/^/-^ 

|fllS;t;/v^'^'>-<:^^^"— LX\t. m^\fs :<7/UsJ?:af '>-<^^^-if Y (e^ 
So '^\7L\t. h^<f-^^^ .^/V^T^^;*;;^ (Lactobacillus helveticus) 



wo 01/34828 PCT/JPOO/07930 

6 

^^m^W^W^^WLh UTlHlitXL. ffi^Stti^K%DEAE-sepharose(7T/^•^^'T 
He Pro ?ToRV^XX\t^al Pro Pro l:iSW{3T#5 ;i d^-Ct 6*5, Hl-ftfe 

-'\f(DmM\^\t. 1/1 0 O'-l/l 0 0 0 OdS$f*bV\ ^fcMIST'PT-r 
pH5~9. it^2 0~4 0r. S^*L<l*^<^S^^OS3ipHZttJfM3i 

tuE:?'Dx^:f— ^o^sfbf*. a^6o-i oo'C(Dijm^miz^*)n^z 
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BaiB*5>^sse©<^^*»*- ^i^^^ tallies 0 0 0-2000 o^m/m^ 

Sep-Pak yv^C'J';*— ^~XttM)^dS^ffiT't 5o riX^<^^7Ktt 

BFfMO^»f*=?f ii1^pH4. 0-7. 0.»^U<«4. 5-6. 5. 
ii^2 5-5 0t:. $f*U<tt3 0-4 5t)<^^#d5i^»f'b3x5o 

H4. 5-7. 0. I&a[2 5-5 0r;6S^e^^bV^ 

§]»fl:=fT-ofc=^<^SJ^;:^'a-i^{*sa^> h y-^y5^KValProPr6:Rt5IleProPro 

Xtt b y ^T''^ K Val Pro Pro mf- He Pro Pro ^TjkW^^'^^ r i: i t) Ui^o 
bt^^t 5o h y K Val Pro Pro RXI- He Pro Pro ;Sr, 
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ti^hV ^yf- K Val Pro Pro RXf He Pro Pro ^mm^^^l^^ 'O . iSV^HX^T' 
g^8S^#l 1 - J ^ 1 - 2 1 (cftPBtt:^^^ h't^ C. h iJ --^^^ K lie Pro Pro RX/ 

Val Pro Pro ^^t^-t:^^'^f-^ -'^mm(nm^jinwmf7it>^^(o^^) 

\Z lie Pro Pro Si;^ Val Pro Pro ^<Dm<^lfP^(- Pro ^D75:V^^ 1 tc^i" 

PPSM- 8 (ft^Sif^^) J: 9 -a-^ \^ii^o 

12. 1-1 6Jti;^l-2 H-oV^-Cttl OOmMy :/^M1!B?SpH5. 3(C, 
flfe©^ife««J-Cft5 OmMhy^iil^pHS. 01^. 1 0 /x g/m 1 i^feS J: 5^ 

«iL^„ -^\mi\^^i-^m-^y'^^-^m\^o. o i/z g/mi tnes^ 
7 ^ - (HPLc) ciT^}-^ L . mtamm 1 1 . o ^i^^^m ^ns h y -^t"^ k vai 

ProPro;cS5l5-r5t:'-i5'^ti;i 3. 75^{C^i±i ^tlS h y K He Pro Pro 

aS^PPSQ- 1 0 (S^Mf^m) (::tt ^ /Wtmm^^^n\'\ 

Zf^ h'(DT 5 y SSia^iJd^ He Pro Pro Xit Val Pro Pro "CfeS r. i: SrSS^Lfco 

HPLC ^W^#^UiT(-^1-o 
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^jiyT" : L62oo-r V 'j^i^h^^yy. L6000 ^^yy'{^±. utmi^mw 
«iai^ : L4000 miskm^iB ^mif^mm) 

^yJ>.:'^y(^u^.ly3f7.yaLT—.^liCl 8 ($3. 9xl50nun) 
: A fd? ; 0 . 1 h y 7/U;t-Pi^^(TFA)7K^fK 

^iH^ft^ : B m. 0% (A WL 100%) B 40% (A W. 60%) ©EillM^^giE^ai (40 
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< ;<7 /I? ^ v'^T'f - > 

Y : ;!(7/U7jfdf ^ Y(v-j/-^^ti!l) 

A : v'^T'^y-if A('>y-7ffi|g) 

;&yW;i}?^S/^7'^^^-if i: UT:*/WJJ?^'>'^7'f^y— ^Y^pHS. 3T?f^ffi$ 
*:fc^-^> Pro Pro Leu (O Pro Leu (O^i^'^lkXf^ Pro Pro Phe <0 Pro Phe Oi^-g-^^ 

i 0 J:V^^7"5^ K-t?*>6 Gin Asn He Pro Pro Leu Thr Gin Thr J^TJ Val Val Val 
Pro Pro Phe Leu GlnS^ffiV^-C. T % / ^'/^^-'^bi^JVf^-^^y^'r'f'^—^ 

Y t -vmrnm^'^^ tLm-^immm i-iis:D«i-2i)t. hy -^t-^^ k 

He Pro Pro XI* Val Pro Pro <D^figj>S5|^$tlfco i"'^i^:>*>. iS3?(l He Pro Pro 

X«Val Pro Pro ^[^IfPiB^iJ}-"^^, ^H^^^fCfi Pro ^-^^ ;^e^^;^y-^-r ViB^iJ 

^^•frSrirtcJ:!?. hy -<y^ K He Pro Pro ^^tJ^/Xtt Val Pro Pro t^^^ 
;5?if'f ^^E^iJOT^C^i^-elle Pro Pro 5.1^ Val Pro Pro OlB^iJ tr-^tr 2 8 T ^ / 

m^hfi^^^^-^'^ Y^^m-<zr^ K-^fig^M^PPSQ-i otcj: o^b^-^^L 

Leu Pro Gin Asn He Pro Pro Leu Thr Gin Thr Pro Val Val Val Pro Pro Phe Leu 
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Gin Pro Glu Val Met GlyVal Ser Lys (iS?iJ#-^2 8) 

r(^'g'JE!e-<7'5^K;cmi50^a:/axxr-:h-if3gJ^J^f^ffi$ii:. BB^iJIle Pro 
Pro Xit Val Pro Pro ^^7"^ KOT 5 7 mE.m^'^^. ^(D^OU^i:^ Pro ^ 

R}t^n±^S.'^^^y^ K 1 0 /t g /m 1 (1 0 0 mM y l^mWS^. p H 6 . 1 ) 

PPSQ-1 OJZT^^tyto 

^<;>*t:^. y<^U>'ii^^'^n)^m\^^1tm^\Z, E?iJVal Pro Pro^-^tf^^T* 
f - Ki: tT Val Pro Pro Phe Leu ^y5ii23?iJ He Pro Pro ^^t^^Zf^ VbL 
TAsn He Pro Pro Leu Thr S.t)^ He Pro Pro Leu Ihr i!)^K!tM'¥iZ±^^tlX 

1 0 o'c-e 5 ^wmvmt^ r i i •? , zfnv-y(-)-—^^-^mmm\^fzo 

-e<7)=^. T ^ / -JT'f^y— ^ A (v-^'-^lttf) ^ 0 . 1 g /m 1 t Tie 6 J: 9 legs 
iniL. 3 TriilTS^r^^^-^yt. SjC&3ii^T^(-. lN:S®g^S^JDL-CpH5. 

^^mW.^^ n-^hi/^^-f - (HPLC) {CT:»-^lf Lfcc -^rO'^m^ h ^ ^^5^ K Val 
Pro Pro^tU^Ile Pro Pro trnt^tlS-^yf^ K t°-i^ d5^m$ix/c(0T% ^tbt" 
-i^Sr^SlL. T5/KiB?iJ^Si!l^7*^K5J-^«|PPSQ-10HT^Ti^s V')-< 
y-f- K He Pro Pro Val Pro Pro Tfe 5 r L:^, 

S^giU (^'F^m^T'^ K;6>g^ h U ^7"^ K lie Pro Pro i^t)^ Val P ro Pro 

h>'^^/l':'^ • ^/u^'r'>f;&>^ (Lactobacillus helveticus)(w'g'^tl 
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(Lactobacillus helveticus) CM4;^(X|IS^i!fl^^iJfeX^I||S^I?W^3f (0* 

S3^*icmo < it^iya i r e i # 3 #) ^f€##: ferm bp-606o. ^le b 1997. 8. 
Wit. mm-^m±(o'^±<^(D^H(Dmmi^^m\z.mirhy'^^^ h0km\zmmL 

itZt^m&L. 5 0 0 0 g-ei 0^)-fS<^]l'L>5^«l€:m^ffiflsSrlHliRLfc, 5 0 
inMU l^mMWM. 1 5 OmM Na C K pH6. 8X2m^^'4k. 2 Om 1 
50mUhV:^mM. pH8. 0 )@WiSlS!c5*«(^-*-:^citMf^Ffv 

2 0 3)\zxMi^^^WLtco i5ooog-ei o^m(D^'t-^^^n\'^tt 

mi^XW^it Lit DEAE-sepharose 7 r /V'-^v^T^fcM) 1 m HCiiL. 5 m 1 O h 
V ^mWmzX:fjyJ>^t:?Si^^s JdilfeSOmM. 10 OmM. 15 OmM. 2 0 
OmM. 3 0 OmMRX^S 0 OmMONa C 1 ^^ti>3m 1 OhV^^BWt&KX 
iJfci^ • ^® L . « 2 (C^-r 6 o(0®:9- (115^ 1 6 ) ^#fCo 

^ifHi^^y^ K Val Pro Pro Phe Leu iSffk^-g^^Lfco 1 0 OmMP l^m^W 
^K(pH6. i)iz:i(D^^-<-^^V^i 0 fi g/ml tfj:^^o\zmmLito r. 
(^^^iS^:. ±|^H:9■l~6^D^^-fi^/^l-^. ^SrJtB : 1 > ^ J: 9 ^l-B- L . 3 7^ 
-eso^rraSJ^ii^-tirfCo^JCci^i^Tmt-. RJtMim^mm^^i^^°'^hyy7>( 
- (HFLC) {CT^^ L. h y ^7^5^ K Val Pro Pro (0±^^mS^ LIH^ h V 
K Val Pro Pro ^fig»ft. HPLC ^m^K 11.0 ^^{Jl^Nim h y ^'f'f' K 
Val-Pro-Pro fcSjfel-S^y^ Kf-iJ'Oi^^ (mm) t^m^*(m 1 
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Val-Pro-Pro ^^^f '5-<:7°^^-ifg-t4^^1-2.-<-7'5" t'-i^' t^W^ hfi 
ito :Ltt^<Dm^i^\t. ^-ff- K Val Pro Pro Phe Leu t^hV^) ^Zf'f- K Val Pro 

pro^^^-r5SJE&{cii4^-r5^>'K®-i>^^^— e^j^-^^tLT^Jt). m\^. m 
m<D'a-^^mi^^^^ v^mnt Lxm\'\ ±tmm\^R^^^'t. RjtM^: hplc 

h V ^'/^ K He Pro Pro Xtt Val Pro Pro 0±fig^?i^Lfco -€:<^^ 
^^/"^ KVal Pro Pro Phe LeuS.U^Val Pro Pro Phe Leu Gin h P 
KVal Pro Pro d^^fig^tlS w t :6S?i|^$nyto *fc^ KHeProProLeu 
Thr Gin Thr ^TJ^ He Pro Pro Leu Thr t-^hY^) ^Zf^- K He Pro Pro <D±^i)> 







Val Pro Pro Hie Leu Gin Pro Glu 
(iB«-^29) 
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f iJ^-T"^ K He Pro Pro:S^TJ^ Val Pro Pro <D^^) 
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mm*\2vmmLtiT^ym2 sm^^hm^^^^zf^h-i g/m i (i 

0 OmMy ^^^^W^S. pH6. S4{C^•r:t:p°^JPX^(0r^JI!^7'oX'r:^ 
•fi" K He Pro Pro Xit Val Pro Pro (D^m^^mttZo ^^It^m^O h y ^7" 



4 







Ile-Prcrftx), 
VaHWftx) 


Tr^sin (Type I) 


bovine panreas 




Type XXIII^^ 


Aspergillus oryzae 




Pepsin * ^ 


Porcine Stonach liicosa 


m 


Subtilisin Carlsberg^^ 


Bacillus licheniformis 




Subtil isin BPN' 


Bacillus anyloliquefaciens 


4Bf- 
/>\% 


V8 Protease'^ 


Staphylococcus aureus 




Papain'^ 


Papaya Latex 




Protease A^^ 


Aspergillus oryzae 




Protease M^^ 


Aspergillus oryzae 




Protease N^^ 


Bacillus subtilis 




Protease P^^ 


Aspergillus melleus 




Protease S^^ 


Bacillus sp. 






Bacillus subtilis 






Aspergillus oryzae 




ytV^^^-'e lONL^^ 


Bacillus subtilis 






Bacillus subtilis 


4ffP- 



1) '>^T4±a!! 

2) (^) ]^ 

3) wL^^^i^om im m 

(Aspergillus oryzae ^Jg, ^"^WkiWiW . 7* n^T-ifM (Aspergillus 
oryzae . T'nT^T—^P (Aspergillus melleus ESI, 5? 

i: i t) . h y ^^f^- K He Pro Pro -BlXJ- Val Pro Pro (O^m^tmrnX^ fu ^ 
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Oft!l<^^nx-r-:f— ^^ffiv^/c^-^tt. h y-^^f" Kile Pro Pro RtFVal Pro Pro 

(;?7if h y ^T'^ K Val Pro Pro "BlXI He Pro Pro <0^^- 1 ) 

:/(1^^-7^ h 5 Omg<Sr5 OmMy >'®J^«»K(p 

H6. 5) 1 OmKw^^L^ /^/■?-ry(v'i/-^ti:]^)0. 2ing^»L. 3 Tt: 

-ei 2^^s/^:$itfco sj^?i^™*i 0 or-cs^r^fi^ta^. 

^m^ttL^ Sep-pakCl ^fJ— V P y v?(l>^-^~Xtt){;iSJE5$^7JlSei 0ml 
:SraLfc=g&{::. 3 0^*%T-fe h= h U/WSm 1 •ClS^-iT'f^ K^^iil tyt. ^ 

•f^^^^Y{-^wmMmw^^fi'^f\'0. 1 /i g/m 1 oai^-c*p^3 7^ 

-CI 2^r5K^&$^^o R/SJl^T^R^'tJl'^^tlS h y-^T'f^ KVal Pro ProSitJ^ 
He Pro Pro<lr;£*'f5:fc»l-etT<^HPLC{::i5:&?fel-X^^LfCo 
(HPLC (C<t 5 Val Pro Pro RV- He Pro Pro 

1f>'7'/W^HPLCO^ai?0?(O. 3MNaCK 0. 0 5i*%T F AtK^?^) 
\ZXVm.^^\^^'t^^zf'^ Ktr^^^-y-Ki: LT^l/^X h y-<:/5^ K He Pro 
Pro3ttJ«Val Pro Pro {;iffi^i-5lf-:J'<D?g$^iay^i-5wi:T-^l:^>^Lfeo 
HPLC 5^^#!#SrJeJlT{-^-ro 
-IS^i^S-SS: L4 0 0 0 UV-rw'Xi?^ — (2 1 5 nm) 
L6 2 0 0^>'r y v?:n>' h7}f>':/o 
L5 0 3 0^yJ>>^-^y(3 5V) 

^m^w-mm> o. smi/^ 

^11^:0. SMNaCl. 0 . 0 5 T F A*^^ 

;t77A : Asahipak GS3 2 0 3. 9x6 0 0 mm) (tlg?PM;X(^)3^) 
-?:©5gm. KJt^mTm'Piat. ;{7-^-l':^50mgfcfc:050;zgOKy -iT'^ 
K Val Pro Pro k5 0ixE(r>h]) K He Pro Pro t ;&s-^*i^•rv^5 :Ltt^ 

m-^fco ^"^^ y\^n. Val Pro Pro b He Pro Pro ©gB^Jd^itC^ :&-^>r 1 
o<5o#it ^tie><^ia?'Jd^^ 1 0 0%<^^^-e h y^^y^ K Ile Pro Pros. 
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t^Val Pro ?Toi^±m^f\^1ttir^t^<omfkmit:^-^^>'i^ shtc^m^mg. 

[imx^=(^S!im/'Slfe1iS)xl 0 0 (%) 
Val Pro Pro=0. 05m g / (4m g x50m g /1000m g ) xlOO (%) =25% 
He Pro Pro=0. 05m g / (4m g xSOm g /lOOOm g ) xlOO (%) =25% 

V y ^Zff- K Val Pro Pro RXJ' He Pro Pro <D^^- 2) 
:*-^^>(-9->7^hS. %m\t^ (^)3|i)50mg^50mM!; ^ymm^ ( P 
H6. 5) 1 OmUC^jHt. ^'«^M:^(i^i5<-r|tM)0. 2mg*^*PU. 3 7^ 

3l^m$-fr^o Sep-pakCl 8;&-MJ y v?(!?;i— ^-^tDl^SlSI^TlKl Om 1 
$riiL/c=^|:i. 3 0^4%T-fe hc^ h y /i^5m 1 "eKiP-^:^^ K^SfWUfco ^ 

. ^A'^T ^ ^y^a^mnmmmn^^m^ 4)s:imi»u. 37"c-ci2^ 

|BJS*&$*fe. SI&3l*T»t^ isiri, *-^>f :/50mg*):fct)hy -^T'^ K Val Pro 
Pros 0 /I g (lsIlR*2 5%)^ltJ«h y^:/f'KIle Pro Prol 9 5 m g (1311X^^9 

{^-^^ h y ^Zff" K Val Pro Pro S-i;^ He Pro Pro (^^- 3 ) 

X(1^X7;J' h Xmtmmm) SOmgSrSOmMy :^K««^(p 
H6. 5)10mnc^«^U^^V''-r^'(i^^-^ttia)0. 2mg>Sr^*BU 3 7^ 

(®5)-4)Srlml^^HlU 3 7*C-ei 2I^P^SJC&$*fco Sli&^T^K'i'iai. 
^yfySOmghftr) hy^::^^KVal Pro Pro5 O /* g (0iR^2 5%)S.t;«h 
y ^T'^^- K He Pro Pro5 0 m g (liIW2 5 %)i!)^^t.flX\/^1to 

i^"^^ -yii^hO h y ^Z^'f" K Val Pro Pro IkXI- He Pro Pro O^^- 4 ) 
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(pH6. 5) 3 OmUc^igLfcm. 1 0 m 1 -^o(::5^ttfCo tti^ 

mm 6 ) i\i^'rfii>m&>^.^mmm(W)W ©v^T^^^*^ o.2mgi^nu.37*c 
t?i 2^F^sjc£:^*)feo Rit^mrm^io ov-^s^Nii^^m.^. ^n^Lmm^ 

^ySOmg&fctJOhy ^T'f^ K Val Pro Pro St^ He Pro Pro (r>^^%'^\%. 
%1im 4 -Cfi-ett-etL 4 0 ;i g (IHIJIX^ 2 0 %) St^ 4 5 ^ g (lelllX* 2 2. 5 %) 
-efc>3. HJg^sjS-CftS 7;: g (lEllR^l 8. 5 %) SU« 5 0 At g (IhIJIK^ 2 5 %) 
.:efc3 V HJfei^J 6 "t?ft 4 2 A g (Hmx^ 2 1 %) XT/ 4 5 /x g (IhIIIX^ 2 2.5 %) 
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y ^T'f' K Val Pro Pro RXf^ lie Pro Pro < i t> 1 h y '^T'^ K 

iB?lJValProPro^^;z^, J.oi ©ia?iJ£i^{C Pro ^'g■^/j^V^^y^ K. SB^iJ He 



Pro Pro ^-g-^, RoZ(Dmm:X^\Z Pro KS.U^me><^? 



-^yf"^— ^{-J:«?^»ft. ^y-^T'f'KVal Pro ProXtJ^He Pro Pro <^il?)5i 



< it iS'CfcoT^ gB3?!lVal Pro Pro Xaa^U^Ile Pro Pro Xaa(Xaa «^jtO 
TKJ KSr^i-) <h\i\ ttJciiStt 5 Pro t Xaa i (r^f^a^t^^^m^-t^^ 

^)mL^^^^-'^iy^. %mmy^ h/^^yw^^ --^yw-^x^f ;;&^(Uctobacillus 

ts^mmm^m ^le*^- ferm B?-6m)vi)^m^omm6fRmmm:^m, 
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SEQUENCEUSTING 

<110>Calpis Co.,Ltd. 

<120> h y ^-ff- ^(ow^'m 

<130>4616 

<150>JP11-321084 

<151>1999-11-11 

<160>29 

<210>1 

<211>9 

<212>PRT 

.<213>Aitificial Sequence 
<400>1 

Gin Asn He Pro Pro Leu Thr Gin Thr 

15 

<210>2 

<211>8 

<212>PRT 

<213>Artificial Sequence 
<400>2 

Asn He Pro Pro Leu Thr Gin Thr 

1 5 

<210>3 

<211>7 

<212>PRT 

<213>Artificial Sequence 
<400>3 

He Pro Pro Leu Thr Gin Thr 
1 5 
<210>4 
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<211>8 
<212>PRT 

<213>Artificial Sequence 
<400>4 

Gin Asn lie Pro Pro Leu Thr Gin 

1 5 

<210>5 

<211>7 

<212>PRT 

<213> Artificial Sequence 
<400>5 

Asn He Pro Pro Leu Thr Gin 

1 5 

<210>6 

<211>6 

<212>PRT 

<213>Artificial Sequence 
<400>6 

He Pro Pro Leu Thr Gin 

1 5 

<210>7 

<211>7 

<212>PRT 

<213>Artificial Sequence 
<400>7 

Gin Asn He Pro Pro Leu Thr 
1 5 
<210>8 
<211>6 
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<212>PRT 

<213> Artificial Sequence 
<400>8 

Asn He Pro Pro Leu Thr 

15 

<210>9 

<211>5 

<212>PRT 

<213>ArtificiaI Sequence 
<400>9 

lie Pro Pro Leu Thr 
1 5 
<210>10 
<211>6 
<212>PRT 

<213>Artificial Sequence 
<400>10 

Gin Asn lie Pro Pro Leu 

1 5 

<210>11 

<211>5 

<212>PRT 

<213>Artificial Sequence 
<400>11 

Asn lie Pro Pro Leu 
1 5 
<210>12 
<211>4 
<212>PRT 
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<213>Artificial Sequence 

<400>12 

He Pro Pro Leu 

1 

<210>13 

<211>5 

<212>PRT 

<213>Artificial Sequence 
<400>13 

Gin Asn He Pro Pro 
1 5 
<210>14 
<211>4 
<212>PRT 

<213>Artificial Sequence 

<400>14 

Asn lie Pro Pro 

1 

<210>15 

<211>3 

<212>PRT 

<213>Artificial Sequence 

<400>15 

He Pro Pro 

1 

<210>16 

<211>8 

<212>PRT 

<213>Artificial Sequence 



PCT/JPO0yO793O 

4/8 
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<400>16 

Val Val Val Pro Pro Phe Leu Gin 

1 5 

<210>17 

<211>7 

<212>PRT 

<213>Artifi,cial Sequence 
<400>17 

Val Val Pro Pro Phe Leu Gin 

1 5 

<210>18 

<211>6 

<212>PRT 

<213>Artificial Sequence 
<400>18 

Val Pro Pro Phe Leu Gin 

1 5 

<210>19 

<211>7 

<212>PRT 

<213>Artificial Sequence 
<400>19 

Val Val Val Pro Pro Phe Leu 

1 5 

<210>20 

<211>6 

<212>PRT 

<213>Artificial Sequence 
<400>20 
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Val Val Pro Pro Phe Leu 

1 5 

<210>21 

<211>5 

<212>PRT 

<213>Artificial Sequence 
<400>21 

Val Pro Pro Phe Leu 

15 

<210>22 

<211>6 

<212>PRT 

<213>Artificial Sequence 
<400>22 

Val Val Val Pro Pro Phe 

1 5 

<210>23 

<211>5 

<212>PRT 

<213>Artificial Sequence 
<400>23 

Val Val Pro Pro Phe 

15 

<210>24 

<211>4 

<212>PRT 

<213>Artificial Sequence 
<400>24 



wo 01/34828 

ValProProPhe 
1 

<210>25 

<211>5 

<212>PRT 

<213>Artificial Sequence 
<400>25 

ValValValProPro 
1 5 
<210>26 
<211>4 
<212>PRT 

<213>Artificial Sequence 

<400>26 

Val Val Pro Pro 

1 

<210>27 
<211>3 

<212>PRT 

<213>Artificial Sequence 

<400>27 

Val Pro Pro 

1 

<210>28 
<211>28 
<212>PRT 

<213>Artificial Sequence 
<400>28 
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Leu Pro Gin Asn lie Pro Pro Leu Thr Gin Thr Pro Val Val Val Pro 
1 5 10 15 

Pro Phe Leu Gin Pro Glu Val Met Gly Val Ser Lys 
20 25 

<210>29 

<211>8 

<212>PRT 

<213>Artificial Sequence 
<400>29 

Val Pro Pro Phe Leu Gin Pro Glu 
1 5 
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